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Honorable Brendan T. Byrne Availfability Cc-J

Governor of New Jersey 11 AUG 1981 iva:1 and/o
Trenton, New Jersey 08621 Special

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Etra Mill Pond Dam in Mercer
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Etra Mill Pond Dam, initially listed as a high
hazard potential structure but reduced to a low hazard potential structure
as a result of this inspection, is judged to be in fair overall condition.
However, the spillway is considered inadequate, as 23 percent of the 100
year design flood would cause the dam to be overtopped. The low hazard
potential classification means that in the event of failure of the dam, no
loss of life and only minimal economic loss is expected. For the same
reasons no further studies or increase of spillway capacity are
recommended. However, to assure the continued functioning of the dam and
its impoundment, the following remedial actions could be undertaken by the
owner:

a. Clear the embankment of all brush and trees. Backfill resulting
voids with suitable compacted material. Establish controlled protective

vegetation on the embankment slopes.

b. Monitor the seepage downstream of the dam regularly.

c. Consider increasing the spitlway capacity to provide for safe
passage ot the Spillway Design Flood.

d. Repair the concrete in the spillway and bridge.

e. Inspect the reservoir drain ana repair it necessary to insure
satistactory operation.

APPROVED FOR PUBLIC Rt.EASE;
DISTR i '"' "ITED



NAPEN-N
Honorable Brendan T. Byrne

f. Inspect the diversion system to the former mill to assess its
suitability for use as an auxiliary reservoir drain.

g. Develop written operating procedures and a periodic maintenance plan
to ensure the safety of the dam.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Smith of the Fourth District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

I Incl ROGER L. BALDWIN
As stated Lieutenant Colonel, Corps of Engineers

Commander and District Engineer

Copies furnished:

Mr. Dirk C. Hofman, P.E., Deputy DirectorADivision of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

Mr. John O'DUowd, Acting Chief
Bureau of Flood Plain Regulation
Division of Water R esources
N.J. Dept. of Environmental Protection
P.O. Box CN029

Trenton, NJ 08b2
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ETRA MILL POND DAM (NJ00298)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 30 April 1981 and 6 and 13 May 1981 by O'Brien and

Gere Engineers Inc. under contract to the U.S. Army Engineer District,
Philadelphia, in accordance with the National Dam Inspection Act, Public Law

92-367.

Etra Mill Pond Dam, initially listed as a high hazard potential structure

but reduced to a Low hazard potential structure as a result of this

inspection, is judged to be in fair overall condition. However, the
spillway is considerea inadequate, as 23 percent of the 100 year design

flood would cause the dani to be overtopped. The low hazard potential

classification means that in the event ot failure of the dam, no loss of
life and only minimal economic loss is expected. For the same reasons no

further studies or increase of spillway capacity are recommended. However,

to assure the continued functioning of the dam and its impoundment, the
following remedial actions could be undertaken by the owner:

a. Clear the embankment of all brush anu trees. Backfill resulting
voids with suitable compacted material. Establish controlled protective
vegetation on the embankment slopes.

b. Monitor the seepage downstream of the dam regularly.

c. Consider increasing the spillway capacity to provide for safe

passage of the Spillway Design Flood.

d. Repair the concrete in the spillway ana bridge.

e. Inspect the reservoir drain and repair if necessary to insure

satistactory operatlon.

1. Inspect the diversion system to the tormer mill to assess its
buitability for use as an auxiliary reservoir drain.

g. Develop written operating procedures ano a periodic maintenance plan

to ensure the safety ot the dam.

APi'kOVED :" " •
RLGXAi L. BALDWIN

Lieutenart Colonel, Corps of Engineers
Conuotnder and District Engineer

LW ,.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington, D.C.
20314. The purpose of a Phase I Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections. Detailed
investigation, and anlayses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a Phase I
Investigation; however, the investiqation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data availabe to the inspection team. It is important to note that the condition
of a dam depends on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition of the dam at
some point in the future. Only through continued care and inspection can there be
any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway Test
flood is based on the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The test flood provides a
measure of relative spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.

V1
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PHASE I REPORT

NATIONAL DAM INVENTORY PROGRAM

Name of Dam: Etra Mill Pond Dam
State Located: New Jersey
County Located: Mercer
Stream: Rocky Brook
Coordinates: N40 15.2', W74 30.2'
Dates of Inspection: April 30, 1981, May 6, 1981

and May 13, 1981

ASSESSMENT

Etra Mill Pond Dam is an earth embankment about 300 feet long and 11 feet
high. The embankment has a crest width of about 25 feet with a paved roadway
constructed on it. An Ambursen type reinforced concrete spillway is located at
about the midpoint of the dam. The upstream slope of the embankment averages
2H:IV while the downstream slope of the embankment averages 1H:IV.

The dam is classified as "Small" size. Based on the potential for damage due to
dam failure, the structure is judged to be a "Low" hazard. Accordingly, the Spillway
Design Flood (SDF) range from the fifty-year flood to the one-hundred year flood.
The one-hundred year flood was selected as the SDF. The SDF was developed and
routed through the structure. Based on a review of the results, the spillway is
capable of passing only 22 percent of the SDF without overtopping the embankment.
The spillway is classified as "Inadequate".

The Owner should retain the services of a licensed professional engineer
experienced in the design and construction of dams to assist in complying with the
following recommendations and remedial measures.

The recommendations and remedial measures should be initiated soon.

, a. Facilities

1. The embankment should be cleared of all brush and trees. Resulting
voids should be backfilled with suitable compacted material. Controlled protective
vegetation should be established on the embankment slopes.

2. The seepage downstream of the dam should be monitored regularly.

3. The capacity of the spillway should be increased to provide for safe
passage of the SOF.

4. The concrete in the spillway and bridge should be repaired.

iir



5. The reservoir drain should be inspected and repaired if necessary to
insure satisfactory operation.

6. The diversion system to the former mill should be inspected to assess
its suitability for use as an auxiliary reservoir drain.

b. Operation and Maintenance Procedures

The dam should be inspected annually with particular attention directed to
the assessment of seepage problems and the condition of the concrete in the
spillway and bridge.

O'BRIEN & GERE ENGINEERS, INC.

,'ohnJTI j ms, P./

L New ersey Registration No. 24916

4 iii



OVERVIEW FROM THE LEFT ABUTMENT. NOTE THE CONCRETE
HEADWALL FOR THE ABANDONED MILL RACE INLET. (5/6/81)

:4,i
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OVERVIEW FROM THE RIGHT ABUTMENT. (5/6/81)
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM
ETRA MILL POND DAM

INVENTORY NUMBER NJ 00298

1.1 General

a. Authority. This report is authorized by the Dam Inspection Act, Public
Law 92-367, and has been prepared in accordance with contract #DACW6I-80-D-
0013 between O'Brien & Gere Engineers, Inc. and the United States Army Corps of
Engineers, Philadelphia District.

b. Purpose of Inspection. The purpose of the inspection is to evaluate the
structural and hydraulic condition of Etra Mill Pond Dam and appurtenant structures
and to determine if the dam constitutes a hazard to human life or property.

1.2 Project Description (Based on information provided by the New Jersey
Department of Environmental Protection (NJDEP) and supplemented by field
observations.)

a. Description of Dam and Appurtenances. Etra Mill Pond Dam is an earth
embankment about 300 feet long and 11 feet high. The crest width of the
embankment averages about 25 feet. A paved roadway is constructed on the crest
of the embankment. The average slope of the upstream face of the dam is about
2H:1V while the average slope of the downstream face of the dam is about 1H:lV.

An Ambursen reinforced concrete gravity spillway is constructed near the
mid point of the embankment. Spillway discharge is passed through the embankment
by means of a bridged opening. A 16-inch diameter reservoir drain gate is located in
the upstream endwall of the spillway structure.

b. Location. Etra Mill Pond Dam is located in Mercer County approximately
one mile southeast of Hightstown, New Jersey. The dam site is shown on the USGS
Quadrangle entitled "Hightstown, New Jersey" at coordinates N40a15.2', W74 030.2'.
A regional location map for Etra Mill Pond Dam is included as Figure 1, Appendix E.

c. Size Classification. Etra Mill Pond Dam has a maximum height of
approximately 11 feet. The maximum storage at the low point of the top of the dam
is estimated to be 114 acre feet. The dam is therefore classified as a "Small" size
structure (heiqht less than 40 feet, storage less than 1,000 acre feet).

d. Hazard Classification. No structures for human habitation in the down-
stream floodway would be affected by a failure of the dam. The extent of property
damage as a result of dam failure is judged to be insignificant. The dam is therefore
classified as a "Low" hazard potential structure.

e. Ownership. The dam is owned by East Windsor Township, New Jersey.
Correspondence may be directed to: Ward Street, Municipal Building, East Windsor
Township, New Jersey 08520, Attn: Mr. John Santouosso, Township Engineer.

" ' H~m [I-1-



f. Purpose of Dam. The dam was originally constructed to provide hydro-
power for a mill. The impoundment is presently used for incidental recreation.

g. Design and Construction History. The original dam at the site was
constructed sometime prior to 1930. No information relative to the design and
construction of this dam is known to exist.

The application to reconstruct the dam to its present configuration was
made in May, 1930. The Owner was Mr. Abraham Katz and the Engineer was John
L. Weber, P.E. of Trenton, New Jersey. Construction began in August, 1930. The
foundation was reported to consist of "gravel underlying clay." The spillway
foundation was exposed and inspected by representatives of the New Jersey Water
Policy Commission (NJWPC) in August, 1930. The NJWPC recommended several
changes with regard to the foundation design.

A second NJWPC inspection of the dam was made on November 20, 1930.
At this time it was noted that: 1) the concrete in the buttresses "contained many dry
batches", 2) the blow-off pipe was located about 2 feet higher than shown on
approved drawings and 3) that some leakage was noted under the spillway deck.

A NJWPC inspection of the dam was made on January 3, 1931. At this
time, the pond was approximately half full. Seepage was noted at the base of the
first buttress of the spillway (right side). Deposits of fines were observed at this
location. The Owner was directed to dewater the impoundment and make
appropriate repairs. A subsequent NJWPC inspection was made on March 16, 1931.
The water surface was at the spillway crest and no leakage was observed.
Acceptance of the completed structure was recommended.

The embankment was overtopped and breached in 1934 and in September,
1938. It was reported that the embankment was overtopped for about 10 hours and
the maximum depth of flow over the road was about one foot in the 1938 event.

The September 1938 damage was repaired in January, 1939. The spillway
crest elevation was reported to be lowered by 0.3 feet as recommended by the
State. It is not known when the 1934 damage was repaired.

No additional information relative to design or construction history is
available.

h. Normal Operating Procedures. According to the Owner's representative,
Mr. John Santouosso, no operating procedures are currently in effect at this dam.

1.3 Pertinent Data

a. Drainage Area.

Square Miles 9.1

b. Discharge at Dam Site (cfs).

Low Point of Dam (Elev. 99.9) 310.

-2-
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c. Elevation (Feet above NGVD).

Spillway Crest 98.6
Low Flood Notch 98.3
Design Top of Dam 101.6
Low Point Top of Dam (Surveyed) 99.9
Spillway Apron (Surveyed) 88.8

d. Reservoir Length (Feet).

Normal Pool (Elevation 98.3) 2,200

Low Point Top of Dam (Elevation 99.9) 3,000

e. Reservoir Storage (Acre Feet).

Normal Pool (Elevation 98.3) 66
Low Point Top of Dam (Elevation 99.9) 114

f. Reservoir Surface Area (Acres).

Normal Pool (Elevation 98.3) 21
Low Point Top of Dam (Elevation 99.9) 40

g. Dam.

Type Earth Embankment
Length !300 feet
Height !11 feet
Top Width !25 feet
Side Slopes (Upstream) Average 2H:1V
Side Slopes (Downstream) Average 1H:lV
Zoning Unknown
Impervious Core Unknown
Cutoff Unknown
Grout Curtain Unknown

* h. Spillway.

A Type Box Inlet Drop Spillway Reinforced Concrete Ambursen Type
Length of Weir (Elevation 98.6) 49 Feet
Length of Low Flow Notch (Elevation 98.3) 12 Feet
Gate 16-inch diameter located

in upstream spillway wall
Upstream Channel Impoundment
Outlet Channel Natural Stream

-3-



L Diversion and Regulating Structure. Diversion to former mill appears to be
blocked. Size and closure method for diversion unknown.

Reservoir Drain. The reservoir drain is reported to be a 16-inch diameter
cast iron pipe and gate located through the base of the upstream wall of
the spillway.

I"-4
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SECTION 2

ENGINEERING DATA

2.1 Design

a. Data Available. The engineering data provided by the New Jersey
Department of Environmental Protection (NJDEP) includes the following:

1. Correspondence file initated 1929.

2. Two design drawings of the dam entitled Mr. A. Katz, Dam, dated
April, 1930.

2.2 Construction

Inspection and progress reports relative to the construction of the box inlet
drop spillway reinforced concrete Ambursen type spillway, were provided by the
NJDEP.

2.3 Operation

According to the Owner's representative, no operating program is currently in
effect for the dam.

2.4 Evaluation

a. Availability. The engineering data used in preparing this report was
provided by the NJDEP.

b. Adequacy. Based on a review of the material provided by the NJDEP,
observations made during the field investigation and conversations with the Owner's
representative, it appears that adequate information is available for a Phase I
evaluation.

c. Validity. There appears to be no reason to question the validity of the data
provided by the NJDEP.

-5-.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The field inspections of Etra Mill Pond Dam took place on April
30, May 6, May 13, and June 3, 1981. At the time of the inspections, the water
surface was approximately 0.2 feet above the spillway crest low flow notch. The
photographs which appear in Appendix D of this report were taken on May 6, 1981.
No underwater areas were included in the inspection. The observations and
comments of the field inspection team are included in the checklist which is
Appendix B of this report. The overall apearance of the facility indicated that the
dam and its appurtenances are inadequately maintained.

b. Dam. The vertical and horizontal alignment of the dam appears to be fair.
No significant settlement or slope misalignment was noted. A survey of the vertical
alignment of the top of the dam was made by the inspection team. The maximum
variation in vertical alignment is about 1.7 feet. A sketch of the survey results is
included in Appendix E, Sheet 5.

A low concrete wall is constructed along the upstream face of the
embankment from the south abutment and extends for about 100 feet along the
crest of the embankment. A concrete headwall structure is located at the northern
end of this wall. The headwall is apparently a portion of the intake structure for an
abandoned diversion system to a former mill. Timber gate guides are evident on this
structure above the water level. The concrete wall and headwall appear to be in
good condition.

The remainder of the upstream face of the dam which is constructed on a
slope of about 2H:1V, is intermittently covered by uncontrolled vegetative growth
consisting of reeds, grasses and brush. No appreciable erosion was observed in the
areas where no vegetative cover exists.

The downstream face of the embankment is essentially flat in the
abutment areas. However, in the vicinity of the spillway the slopes are approxi-
mating 1H:1V. The entire downstream face of the embankment is covered with
dense uncontrolled vegetation including several large trees. Seepage was located in
the toe area of the embankment on both sides of the spillway. On the left side of
the spillway and about 10 feet from the channel, a spongy area was located. No
puddled seepage was noted at this location. However, on the right side of the
spillway, approximately 50 feet from the spillway, puddled water was detected. No
flow was observed in the puddled water.

c. Appurtenant Structures. The alignment of the spillway structure is good.
No cracks were evident in the structure; however, the concrete is spalled and
reinforcing steel is exposed in at least two buttresses.

No cracking was noted in the bridge abutments. However, concrete tee
beams of the road deck are spalled and reinforcing steel is exposed. According to
Mr. John Santouosso, East Windsor Township Engineer, the allowable bridge load is
restricted because of the defective beams.

-6-



According to information provided by NJDEP, the reservoir drain was
constructed through the upstream endwall of the spillway. The operating mecha-
nism was not evident during the inspections. The spillway crest was reportedly
lowered during repairs made in 1939. However, no evidence of this modification are
apparent.

d. Reservoir Area. The reservoir slopes are relatively flat and well covered
with vegetation. No slope stability problems are apparent along the shoreline of the
reservoir. A significant amount of sedimentation was observed in the impoundment.

e. Downstream Channel. The discharge from the spillway enters the natural
channel downstream of the dam. The channel overbanks are heavily overgrown with
brush and trees. Peddie Lake is located about 1.5 miles downstream. No inhabitable
dwellings are located between Etra Mill Pond Dam and Peddie Lake that would be
endangered by a failure of Etra Mill Pond Dam.

-7
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SECTION 4

OPERATIONAL FEATURES

4.1 Procedures

Based on a review of all available information and interviews with the

Owner's representative, no operational procedures are associated with this dam.

4.2 Maintenance of Dam

According to the Owner's representative, maintenance is performed only on
an as needed basis for this dam.

4.3 Maintenance of Operating Facilities

According to the Owner's representative, maintenance of operating facil-
ities is performed only on an as needed basis for this dam.

4.4 Description of any Warning System in Effect

According to the Owner's representative, no warning system is in effect for
this dam.

4.5 Evaluation of Operational Adequacy

It is not known if the reservoir drain is operational. No operating
mechanism is evident. The diversion system appears to be abandoned and sealed off.

The dam is accessible for all weather conditions.

.1
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SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features

a. Design Data. Based on a review of available information pertaining to the
dam reconstruction in 1931, the drainage area contributing to Etra Mill Pond Dam is
9.09 square miles, the maximum depth of the pond is 10 feet and the surface area of
the pool is 21 acres. The drainage basin has a maximum length of about 5.5 miles
and a maximum width of about 2.5 miles. The topography ranges from a maximum
of Elevation 350 to Elevation 98.3 at normal pool. The drainage area is a mixture of
farmland and woodland with Perrineville being the only community within the basin.

For further information, refer to the calculations and computer printout
included in Appendix C of this report.

b. Experience Data. According to the Owner's representative, no records of
reservoir level or rainfall are maintained for this dam. Based on a review of
available information, the dam was overtopped and breached in 1934 and 1938.
During the storm of September 21 and 22, 1938, water was reported to have flowed
at a depth of one foot over the top of the dam for at least 10 hours.

The time to completely drain the reservoir has been estimated to be
approximately 1.2 days using the 16-inch diameter drain pipe.

c. Visual Observations. At the time of the inspections, it appeared that the
spillway could perform as designed. The operational condition of the reservoir drain
system could not be appraised and the abandoned diversion system appeared to be
blocked off.

d. Overtopping Potential. Etra Mill Pond Dam is a "Small" size, "Low" hazard
structure. Accordingly, the Spillway Design Flood (SDF) ranges from the fifty to
the one-hundred year flood. The one-hundred year flood was selected as the SDF.
The SDF hydrograph was developed and routed through the impoundment and dam
with the starting water surface at the spillway crest, Elevation 98.3. The peak
inflow and discharge rates during this event are about 1400 and 1390 cfs,
respectively. The spillway is capable of discharging approximately 22 percent of the
SDF prior to overtopping of the embankment. The SDF event overtops the
embankment by about 0.8 feet for a period of 14.75 hours.

e. Spillway Adequacy. The spillway is incapable of discharging the SDF prior
to overtopping; therefore, the spillway is judged to be "Inadequate."

-9-



SECTION b

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. At the time of the inspections, the embankment
appeared to be in fair condition. No evidence of slope instability was noted.
However, areas of isolated seepage were located on both sides of the spillway at the
downstream toe area. No deposits of fines were noted at either location.

The concrete spillway appeared to be in fair condition. Concrete was
spalled and reinforcing steel exposed in at least two of the support buttresses. No
misalionment was evident in the structure.

Concrete tee beams of the road deck are spalled and reinforcing steel is
exposed in the highway bridge which is an integral part of the dam.

Based on the field inspection, Etra Lake Dam appears to be stable under any
expected static loading conditions.

b. Design and Construction Data. Analyses of the buttressed reinforced
concrete spillway were provided by the NJDEP. The analyses show that the
resultant of forces is located within the middle third of the base width of the
spillway section for a head of water one foot above the spillway crest.

c. Operating Records. According to the Owner's representative, no operating

records are maintained for this dam.

d. Post Construction Changes. Refer to Section 1.2g.

e. Seismic Stability. The dam is located in Seismic Risk Zone 1 of the
"Seismic Zone Map of Contiguous States." A dam located in Seismic Zone 1 is
generally considered to be stable under any expected earthquake loading if it is stable
under static loading conditions.

-10 .



SECTION 7

ASSESSMENT, RECOMMENDATIONS AND PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Evaluation. Based on the visual inspection, Etra Mill Pond Dam is judged
to be in fair condition. Cover for the embankment slopes varies from being
overgrown with brush and trees to bare unprotected earth. Seepage was detected
near the downstream toe on both the left and right sides of the spillway. The
concrete in the spillway structure is spalled and reinforcing steel is exposed in at
least two of the buttresses.

The concrete in the bridge abutments is in fair condition. The concrete in
the bridge beams is in poor condition. The highway bridge is an integral part of the

dam.

The SDF selected for Etra Mill Pond Dam ("Small" size, "Low" hazard) is
the 100 year flood event. A review of the results of the hydrologic and hydraulic
analyses indicated that the spillway is capable of passing approximately 22 percent
of the SDF prior to overtopping the embankment.

The operational condition of the reservoir drain is unknown.

b. Adequacy of Information. The information provided by the NJDEP,
conversations with the Owner's representative and observations made during the
field inspection provided adequate information for a Phase I evaluation.

c. Urgency. The remedial measures recommended in Section 7.2 should be
initiated soon.

d. Necessity for further Investigation. Further detailed studies are not
considered necessary because Etra Mill Pond Dam is a "Small" size, "Low" hazard
dam.

7.2 Recommendations and Remedial Measures

The Owner should retain the services of a licensed professional engineer

experienced in the design and construction of dams to assist in complying with the
following recommendations and remedial measures.

The recommendations and remedial measures should be initiated soon.

a. Facilities

1. The embankment should be cleared of all brush and trees. Resulting
voids should be backfilled with suitable compacted material. Controlled protective
vegetation should be established on the embankment slopes.

== -1l-



2. The seepage downstream of the dam should be monitored regularly.

3. The capacity of the spillway should be increased to provide for safe
passage of the SDF.

4. The concrete in the spillway and bridge should be repaired.

5. The reservoir drain should be inspected and repaired if necessary to
insure satisfactory operation.

6. The diversion system to the former mill should be inspected to assess
its suitability for use as an auxiliary reservoir drain.

b. Operation and Maintenance Procedures

The dam should be inspected annually with particular attention directed to
the assessment of seepage problems and the condition of the concrete in the
spillway and bridge.

-12-
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ETRA MILL POND DAM
APPENDIX C

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

TABLE OF CONTENTS

Sheet No.

Snyder Coefficients I

One Hundred Year Storm Development 2 through 4

Typical Channel Section Upstream of Etra Mill Pond 5

Stage - Discharge Computations, Etra Mill Pond Dam 6

Stage - Area Computations, Etra Mill Pond Dam 7

Stage - Discharge and Stage - Area Computations, Perrineville Lake Dam 8

Drawdown Calculations 9

HEC-1, Dam Safety Version, Computer Printout 10 through 14
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APPENDIX D
SELECTED PHOTOGRAPHS OF THE SITE

Page No.

Site Plan A

PHOTOGRAPH NO.

1. Paved roadway on the embankment crest as viewed from the left 1
abutment. (5/6/81)

2. Paved roadway on the embankment crest as viewed from the right 1
abutment. (5/6/81)

3. The spillway and impoundment. Note the low flow notch. 2
(5/6/81)

4. Spillway structure looking upstream under the highway 2
bridge. (5/6/81)

5. Left side of spillway structure. (5/6/81) 3
6. Right Side of spillway structure. (5/6/81) 3
7. Downstream side of bridge showing deteriorated concrete. 4

(5/6/81)
8. Downstream face of the embankment. (5/6/81) 4
9. Seepage located at toe of embankment, right side of spillway. 5

(5/6/81)
10. Downstream channel. (5/6/81) 5

'II



E7??A AI/1LL DAMPA A

4

N~E LOC4 TION AND

64C#/ P1/070 W,4,9 TAKENV+rieIasa
AND 7rYE NJVMti5?- O2P MPE
10#0O.



1. PAVED ROADWAY ON THE EMBANKMENT CREST AS VIEWED FROM
THE LEFT ABUTMENT. (5/6/81)

.4.

2. PAVED ROADWAY ON THE EMBANKMENT CREST AS VIEWED FROM

THE RIGHT ABUTMENT. (5/6/81)

-1-
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3. THE SPILLWAY AND IMPOUNDMENT. NOTE THE LOW FLOW NOTCH.
(5/6/81)

Ito 1"4

4. SPILLWAY STRUCTURE LOOKING UPSTREAM UNDER THE HIGHWAY
BRIDGE. (5/6/81)
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5. LEFT SIDE OF SPILLWAY STRUCTURE. (5/6/81)

6. RIGHT SIDE OF SPILLWAY STRUCTURE. (5/6/81)

-3-
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7. DOWNSTREAM SIDE OF BRIDGE SHOWING DETERIORATED CONCRETE.
(5/6/81)

a

°

8. DOWNSTREAM FACE OF THE EMBANKMENT. (5/6/81)
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9. SEEPAGE LOCATED AT TOE OF EMBANKMENT, RIGHT SIDE OF SPILLWAY.
(5/6/81)

10. DOWNSTREAM CHANNEL. (5/6/81)

-5-

1 - ._



APPENDIX

E

I Drawings



ETRA MILL POND DAM
APPENDIX E
DRAWINGS

TABLE OF CONTENTS

Sheet No.

Regional Vicinity Map, Figure 1 1

Plan and Profile of Dam, 1930 Drawings 2

Spillway, 1930 Drawings 3

Plan View - Sketch of Dam, May 1981 4

Survey Vertical Crest Alignment, May 1981 5
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SITE GEOLOGY

ETRA LAKE DAM

Etra Lake Dam is located in Mercer County within the northwesterly limits of
the Atlantic Coastal Plain physiographic province. The project r- sts on medium to
fine grained marine sediments of Cretaceous age represented by the Englishtown
formation. Younger sediments of Quaternary age, represented by the sands and
gravels of the Pennsauken formation, mantle the underlying marine formation
forming caps on terraces and topographic highs. The Englishtown formation strikes
N.650 E. and dips gradually to the southeast.

The outcrop area where granular in nature may serve as recharge for the
Englishtown aquifer used in New Jersey as a water supply source.

Bedrock is estimated to be about 300' feet below ground surface and to consist
of highly weathered Paleozoic metamorphics.
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